Summary. The influence of three pterin derivatives on the diurnal fluctuations of HIOMT (hydroxyindole-0-methyl transferase) activity was studied in the isolated pineal glands of 42-day old male Wistar rats during the month of October. It may be concluded that reduced neopterin and pterin-6-aldehyde influenced the activity and the circadian rhythmicity of 5-methoxyindole synthesis.
The method used permitted the separate determination of four HIOMT activities. -Reduced neopterin stimulated the methylation of the substances, 5-HTP, 5-HT and 5-HIAA (see abbreviations in Material and methods), during the night. HIOMT action on the combinations N-Ac-5-HT/5-HTL was shifted to a later moment in the dark period. It may be concluded that reduced neopterin and pterin-6-aldehyde influenced the activity and the circadian rhythmicity of 5-methoxyindole synthesis.
Those alterations might be important in the regulation of reproduction.
Introduction.
After Klein et al. (1970) and discovered that N-acetyltransferase was stimulated in the dark by norepinephrine and cAMP, much attention was given to the regulation of that enzyme. The data from these investigations suggested that there was little or no regulation of the next step of melatonin synthesis, the methylotion of N-acetylserotonin by HIOMT. This led to suggest that HIOMT-induced melatonin synthesis depended only on the « mass action of N-acetylserotonin ».
( 1 ) Author However, some data on HIOMT regulation have been put forward in the literature. HIOMT activity, which is also maximal during the dark period , is suppressed by norepinephrine (Weiss, 1968 (1972) who showed that HIOMT was less inhibited in red light than in daylight. Three of the excised pineals were incubated separately for 30 min with reduced neopterin and three with pterin-6-aldehyde ; the other six pineals were incubated separately in the solvent system only. All incubations were carried out in darkness. After this incubation period, the methylating capacity of each pineal was determined using the method of Balemans et al. (1978) . In this method no substrate is used. The following hydroxyindoles present in the pineal were methylated and quantified : 5-hydroxytryptophan (5-HTP), 5-hydroxytryptamine (5-HT), 5-hydroxyindole-3-acetic acid (5-HIAA) and the combination of N-acetylserotonin with 5-hydroxytryptophol (5-HTL) ( fig. 1 ).
An identical procedure was used with isoxanthopterin. The pineals of three rats were incubated separately with this pterin, and three pineals were also incubated separately with the solvent only.
Pterins (2-amino, 4-oxo-pteridines). (fig. 3) . If the pineals were incubated with reduced neopterin, significantly higher peaks of HIOMT activity appeared at 12 p.m. and 8 a.m. (fig. 3) . The pineals incubated with pterin-6-aldehyde, however, showed a lower HIOMT activity during the diurnal cycle which was partly shifted to the daytime period, as compared with the untreated pineals ( fig. 3 ).
Serotonin (5-HT) was methylated to 5-methoxytryptamine (5-MT) ( fig. 1, step2) . Peaks of activity occurred during the daytime at 3 p. m. and 8 p.m. ; the peak ofactivity at the end of the night period (8 a.m.) was remarkable ( fig. 4) . Reduced neopterin did not alter significantly the two activity peaks during the daytime but stimulated methylation markedly at the end of the dark period ( fig. 4) . This was in contrast tothe effect of pterin-6-aldehyde, which inhibited the methylation in darkness but markedly stimulated it during the daytime ( fig. 4) (fig. 6 ). Incubation with reduced neopterin did not cause a higher production of mel/5-MTL but a shift of the peak to a later moment in the dark period ( fig. 6 ). Pterin-6-aldehyde showed the opposite effect : there was a partial shift towards the daytime.
To summarize these results, the effect of reduced neopterin on the methylation of all 5-hydroxyindoles can be characterized as a stimulation at the end of the dark period. A shift of the curve to a later moment was only observed for the methylation of N-acetylserotonin/5-HTL. Apart from serotonin methylation, the effect of pterin-6-aldehyde on the methylation of all the other 5-hydroxyindoles can be characterized as a shift of the curves to an earlier moment. 5-hydroxindole methylation was not influenced by isoxanthopterin. The effect of that pterin on HIOMT activity was demonstrated for the syntheis of mel/5-MTL ( fig. 7 ).
Discussion.
Reduced neopterin is involved in the biosynthesis of dihydrobiopterin (Gal et at., 1976), which can be reduced to tetrahydrobiopterin. The latter is considered as a cofactor of tryptophanhydroxylase (Lovenberg and Victor, 1974) . It may therefore be expected that reduced neopterin is involved in this way in indole metabolism. The present results show that the effect of reduced neopterin seems to be important for all HIOMT activities and is not limited to the methylated product of 5-HTP, as was expected according to Lovenberg and Victor (1974 Quay (1963) , was present at night.
Pterin-6-aldehyde can inhibit the activity of xanthopterin oxidase (Lowry etal., 1949 ; Blakley, 1969) , the enzyme which regulates isoxanthopterin synthesis. CremerBartels (1976) found that xanthopterin oxidase activity was higher in dark-adapted than in light-exposed rabbit eyes. As there is a biochemical resemblance between the eyes and the pineal, identical processes may occur in the pineal, and pterin-6-aldehyde could be involved in the light/dark rhythmicity of HIOMT. The results obtained in the present study also favor this hypothesis : pterin-6-aldehyde caused a shift of5-HTP, 5-HIAA and N-Ac-5-HT/5-HTL methylations from the night toward the daytime.
Isoxanthopterin can prevent tetrahydrobiopterin (a cofactor of tryptophanhydroxylase) accumulation in squamous cell carcinoma (Kokolis et 0 1., 1972), and it may thus be putatively concluded that isoxanthopterin serves as a « balance substance » for hydroxylations.The identical results obtained in our study with and without isoxanthopterin suggest that isoxanthopterin plays no role in the regulation of HIOMTactivities.
The influence of several pterins on the activity and the circadian rhythmicity of 5-methoxyindole synthesis suggest that pterins could be regulatory substances in indole metabolism and not simply inhibitory products, as was reported by CremerBartels and Hollwich (1978) . As melatonin and 5-methoxytryptophol are involved in the regulation of reproduction (Wurtman et al., 1963 ; Mclsaac et al., 1964) , pterins may also be involved.
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